Quantitative demonstration of comparable architectonic areas within the ventromedial and lateral orbital frontal cortex in the human and the macaque monkey brains.
The orbital and ventromedial frontal cortical regions of the human and the macaque monkey brains include several spatially discrete areas which are defined histologically by their distinctive laminar architecture. Although considerable information has been collected on the function and anatomical connections of specific architectonic areas within the orbital and ventromedial frontal cortex of the macaque monkey, the location of comparable areas in the human brain remains controversial. We re-examined the comparability of orbital and ventromedial frontal areas across these two species and provide the first quantitative demonstration of architectonically comparable cortical areas in the human and the macaque brains. Images of Nissl-stained sections of the cortex were obtained at low magnification. Differences in the typical size of neurons in alternating pyramidal and granule cell layers were exploited to segregate the cortical layers before sampling. Profiles of areal neuronal density were sampled across the width of the cortex. The location of individual cortical layers was identified on each profile by sampling a set of equally sized images on which the cortical layers had been manually traced. The rank order of sampled architectonic features in comparable architectonic areas in the two species was significantly correlated. The differences in measured features between gyral and sulcal parts of the same architectonic area are at a minimum 3-4 times smaller than the differences between architectonic areas for the areas examined. Furthermore, the quantified architectonic features arrange areas within the orbital and ventromedial frontal cortex along two dimensions: an anterior-to-posterior and a medial-to-lateral dimension. On the basis of these findings, and in light of known anatomical connections in the macaque, this region of the human cortex appears to comprise at least two hierarchically structured networks of areas.